Enzyme activity and gene expression profiles of Xanthobacter autotrophicus GJ10 during aerobic biodegradation of 1,2-dichloroethane.
Xanthobacter autotrophicus GJ10 has been widely studied because of its ability to degrade halogenated compounds, especially 1,2-dichloroethane (1,2-DCA), which is achieved through chromosomal as well as plasmid pAUX1 encoded 1,2-DCA degrading genes. This work described the gene expression and enzyme activity profiles as well as the intermediates formed during the 1,2-DCA degradation by this organism. A correlation between gene expression, enzyme activity and metabolic intermediates, after the induction of GJ10 grown culture with 1,2-DCA, was established at different time intervals. Haloalkane dehalogenase (dhlA) and haloacid dehalogenase (dhlB) were constitutively expressed while the expression of alcohol dehydrogenase (max) and aldehyde dehydrogenase (ald) was found to be inducible. The DhlA and DhlB activities were relatively higher compared to that of the inducible enzymes, Max and Ald. To the best of our knowledge, this is the first study to correlate gene expression profiles with enzyme activity and metabolite formation during 1,2-DCA degradation process in GJ10. Findings from this study may assist in fully understanding the mechanism of 1,2-DCA degradation by GJ10. It could also assist in the design and implementation of appropriate bioaugmentation strategies for complete removal of 1,2-DCA from contaminated environment.